D URING the past several years a distinctive electrocardiographic pattern has been observed in some patients with cerebrovascular accidents at the Charity Hospital at New Orleans. No reference to this association was found in the literature, although others have observed changes in the electrocardiograms of patients with cerebrovascular accidents.1'2, 3 Since no detailed description of the electrocardiographic pattern has been published, it is not possible to compare the pattern reported here with the isolated electrocardiographic changes noted by others.
In its most characteristic form, the pattern consists essentially of T waves of considerable amplitude and width and a long Q-T interval. Prolongation of the Q-T interval has been mentioned in association with cerebrovascular accidents,3 but there has been no detailed description of the configuration of the associated T wave.
METHOD
No attempt has been made to review a large series of patients' records to ascertain the incidence of the electrocardiographic syndrome in cerebrovascular accidents, since electrocardiograms were not recorded on all patients with this clinical state. Furthermore, because of sudden or early death, this diagnosis could not always be definitely established. A review of the case histories of patients with a diagnosis of cerebral hemorrhage, subarachnoid hemorrhage or unclassified cerebrovascular accidents at Charity Hospital during the year 1950 revealed 10 electrocardiograms with the syndrome. In addition, tracings with this pattern from one private patient,* two patients observed in 1949, one in 1951 and three in 1952 were included, making a total of 17 electrocardiograms included in this report. Table 1 summarizes certain clinical data concerning the patients whose electrocardiograms were studied. In most instances the diagnosis of cerebrovascular accident was established by clinical study alone. Hemorrhage was demonstrated by spinal puncture in 14 of the 17 patients, and in the remaining three parenchymal hemorrhage or arterial thrombosis (classified as C.V.A. in table 1) was diagnosed on the basis of neurologic manifestations. (table I) .
RESULTS

Results
T Wave. The typical T wave encountered in this electrocardiographic syndrome was a large wave with the same general configuration as found in association with myocardial ischemia (fig. 1 ). The T wave was usually negative in the standard and chest leads, although large * We are indebted to Dr. Arthur H. Steele of Paw Paw, Michigan for the use of this patient's electrocardiogram. Whereas the typical pattern is easily identified, it may not be specific for cerebrovascular accidents and might occur in many forms of acute cerebral trauma, including physical injury to the brain. Detailed aspects of its incidence require further investigation.
The mechanism of the syndrome has not been studied. Opportunities were not available for adequate measurement of electrolytes in this series to determine whether or not the electrocardiographic changes were caused by disturbances in electrolyte metabolism. Such disturbances may conceivably have been at least partially responsible for the pattern, because acute cerebral injuries have been demonstrated to be associated with disturbances in electrolyte metabolism and because some of the electrocardiograms in this series resembled those encountered in patients with such disturbances.
Changes in plasma potassium, sodium, pH and bicarbonate levels are known to produce alterations in T waves,5' 6 and it is possible that other chemical, thermal or hemodynamic changes, as well as alterations in the autonomic nervous system associated with a cerebrovascular accident, may contribute to the electrocardiographic changes.
The most pronounced changes occurred in the subjects with subarachnoid hemorrhage, with the next most striking in those with cerebral hemorrhage. One patient had a moderate elevation in blood urea nitrogen (80 mg. per 100 cc.), but this declined promptly to 10 mg., and in three patients there was a slight elevation up to 29.4 mg. per 100 cc. Although none of the patients were diabetic, four had an elevation of blood glucose in association with the cerebrovascular accident.
The time at which the electrocardiographic changes occurred following the cerebrovascular accident could not be determined because the electrocardiograms were recorded within the first 24 hours of the cerebrovascular accident in nine patients, 24 to 48 hours in three patients, 48 to 72 hours in two patients, four to seven days in two patients, and the interval was not known in the other patient. This electrocardiographic pattern was maintained for at least nine days in three patients and more than 11 days in one. Because of lack of adequate serial tracings and because of the death of some patients,9 the duration of the electrocardiographic changes could not be determined from the data available. It is also interesting that five patients had bradycardia.
As would be expected, T waves in the records of these patients were of greatest amplitude and duration during the period of bradycardia. In no patient did the cardiac rate exceed 100 beats per minute. Because patients who have cerebrovascular accidents have often had chronic antecedent cardiac disease with abnormal electrocardiograms, the electrocardiographic patterns in tracing or serial tracings of any given patient were, of course, modified by such existing electrocardiographic abnormalities. All of these factors contributed to the variations encountered in the patterns.
SUMMARY
A distinctive electrocardiographic pattern encountered in patients with cerebrovascular accidents consisting primarily of T waves of considerable amplitude and width, long Q-T interval, and large U waves has been described, but the mechanism responsible for the changes is not known.
SUMARIO EsPAfOL
Un patr6n electrocardiografico se encontr6 en pacientes con accidentes cerebrovasculares, que consisti6 principalmente en ondas T de grande amplitud y duraci6n. Ondas U grandes tambien fueron encontradas las cuales se fundian en parte o completamente con la onda T. Debido a la presencia y fusi6n de las ondas T y U, la prolongaci6n del int~rvalo Q-T asociado con este patr6n fue probablemente debido al intervalo Q-U.
